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Results:	There	were	12	 interview	participants.	After	either	 simulation	 format,	 resi-
dents	perceived	long-	term	transfer	effects.	Training	design	factors	influencing	trans-
fer	were,	in	their	opinion,	related	to	trainees’	characteristics,	simulation	design,	and	
workplace	environment.	Trainees	who	participated	 in	 the	 ID-	based	simulation	per-
ceived	better	communication	skills	and	better	overall	situational	awareness:	“I	didn’t	
do	that	before.”
Conclusion:	 All	 residents	 perceived	 long-	term	 transfer	 after	 simulation	 training	 for	
postpartum	hemorrhage.	Those	who	attended	 the	 ID	 format	additionally	perceived	
improvements	 in	 communication	 skills	 and	 situational	 awareness,	which	 are	 funda-
mental	factors	in	the	management	of	postpartum	hemorrhage.




Postpartum	 hemorrhage	 (PPH)	 is	 the	 leading	 cause	 of	 maternal	








(ID)	 principles,	 particularly	 when	 aiming	 to	 achieve	 transfer5,6; yet, 
these	principles	are	sparsely	adopted.	Data	on	transfer	from	health-
care	 simulation	 training	 are	 scarce	 because	 of	 the	 complexity	 of	
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measuring	on-	the-	job	performance,	and	studies	have	mainly	explored	




term	 transfer	2	years	 after	having	 attended	PPH	simulation	 training	
based	 on	 either	 ID	 principles	 or	 current	 best	 practice	 (BP).	 The	 ID	
format	applied	principles	derived	from	cognitive	psychology	that	are	




attended	PPH	 simulation	 training	 (ID	or	BP	 format)?	 (2)	Which	 fac-




In	 the	 present	 qualitative	 study,	 semistructured	 interviews	 were	
conducted	between	August	7	and	September	26,	2015,	with	health-
care	practitioners	who	had	attended	one	of	two	different	PPH	simu-












(3)	 dual-	coding	 PPH	 protocol	 discussion,	 (4)	 training	 scenario	 #1,	
(5)	debriefing,	(6)	training	scenario	#2	with	immediate	feedback,	(7)	
training	 scenario	 #3,	 and	 (8)	 debriefing	with	 self-	assessment.	 The	
training	 scenarios	 had	 an	 increasing	 level	 of	 complexity.	 The	 BP	
simulation	contained	three	steps:	(1)	prior	knowledge	activation,	(2)	
training	 scenario	 (identical	 to	 ID	 simulation	 training	 scenario	 #3),	
and	 (3)	debriefing.	 In	both	scenarios,	 the	debriefings	 included	par-
ticipants	watching	 video	 of	 themselves	 from	 the	 simulations.	This	
format	replicated	the	“best	PPH	simulation”	previously16 selected by 
seven	training	experts.
The	PPH	management	protocol	was	developed	by	a	focus	group	
of	 obstetricians	 and	 anesthesiologists	 based	 on	 best	 available	 evi-
dence.1,17	The	protocol	was	presented	as	shown	in	Figure	1,	in	agree-
ment	with	 Paivio’s	 dual-	coding	 theory,12	 which	 states	 that	 content	
presented	via	a	combination	of	text	and	pictures	is	easier	to	remember	
than	content	presented	with	either	method	alone.
In	 both	 simulation	 formats,	 the	 scenarios	 included	 a	 standard-




The	 interview	guide	used	open-	ended	questions	 to	explore	 res-
idents’	 perceived	 long-	term	 transfer	 (Table	2)	 and	 was	 based	 on	
Baldwin	and	Ford’s	 transfer	model.18	According	 to	 this	model,	 three	
factors	 influence	 transfer:	 (1)	 trainee	 characteristics	 (the	motivation	
to	attend	training,	the	perceived	relevance	of	the	training	content,	and	
self-	confidence);	 (2)	the	training	design	(application	of	ID	principles);	
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the	participants’	identities	were	coded	according	to	the	format	of	the	
attended	simulation	(Resident_ID#	or	Resident_BP#).
Thematic	 analysis20	 was	 used	 to	 analyze	 the	 interviews.	 Two	
researchers	 (BCPM	and	ARF),	who	were	blinded	to	the	participants’	
identity	 but	 not	 to	 the	 format	 of	 the	 attended	 simulation,	 inde-













the	 main	 categories	 and	 subcategories.	 They	 then	 discussed	 differ-
ences	in	perceived	long-	term	transfer	per	format.	A	final	table	contain-
ing	 the	summary	columns	 for	each	simulation	 format	was	 translated	




The	 English-	language	 table	 contained	 quotations	 of	 the	 resi-
dents,	organized	by	category,	and	notes	from	the	readers.	The	notes	
described	 reflections	 regarding	 the	 residents’	 perception	 of	 overall	







and 11 interviewees were female.
The	first	research	question	was	addressed	by	ascertaining	whether	
residents	from	both	simulation	formats	perceived	long-	term	transfer	



















tered	 in	 the	 residents’	 workplace	 practice,	 with	 similar	 reasoning	
challenges.	 Furthermore,	 the	 simulations	 occurred	 in	 situ	 (in	 a	 real	
environment)	 in	 the	 presence	of	 a	 simulated	 nurse	 and	 a	 simulated	
patient.	All	these	items	contributed	to	the	psychological	fidelity	(men-
tal	 similarity	 to	 reality)	 of	 the	 simulations,	 reflected	 by	 a	 perceived	
sense	 of	 anxiety	 during	 the	 simulations	 (Table	3).	 The	 engineering	
fidelity	 (physical	 similarity)	of	 the	part-	task	 simulator	was	also	men-
tioned	as	a	factor	contributing	to	the	authenticity	(overall	similarity	to	
real	cases)	of	the	simulations.
The	 dual-	coding	 strategy	 was	 also	 acknowledged	 as	 facilitating	
transfer.	 Residents	 strongly	 recollected	 the	 visual	 representation	 of	





identify	 and	 reflect	on	 their	 own	errors	 and	make	plans	 for	how	 to	











The	 residents	 perceived	 an	 improvement	 in	 teamwork	 skills	
because	they	were	both	more	aware	of	them	after	participating	in	the	
simulations	 and	more	motivated	 to	 take	 on	 a	 leadership	 role	when	
faced	with	 a	 real	 patient	with	 PPH.	 Residents	who	 had	managed	 a	
woman	with	PPH	along	with	a	colleague	who	had	also	attended	the	
simulation	 stressed	 the	 smoothness	 of	 the	 actions	 and	 the	 shared	
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4  | DISCUSSION












Perceived	transfer Resident_ID6: “What changed the most was the sequence of actions. What to start with: massage the 
uterus first, then go to medication, right? … Acknowledging teamwork more, being aware of the need to 
call people to help, stabilize the patient, get a venous access, give her oxygen, monitor her vital signs… 
These were the things that really stuck in our minds after the training … Now I have a more clearly defined 
sequence of actions …”
Resident_BP4: “I think it was mostly, like… more speed in my reasoning! Bleeding: then I do this, then this, 





Motivation	and	relevance	of	content Resident_ID3: “If you work at a maternity, you have to practice. … You need to have the young personnel 
trained to be aware of it”
Resident_BP6:	“Very frequent. Managing it properly will save lives.”
Self-	confidence Resident_ID5:	“A lot, 100%. You realize you are more confident, so you end up assuming more the 
leadership because of the training.”
Simulation	design
Authenticity Resident_BP1:	“For sure we deal with very similar cases in our day-to-day work”
Resident_ID1:”I recall I got very tense at that point, everybody got nervous. In this sense, it was very real.”
Dual coding Resident_ID1: “It is still in my mind today. I think it is great. I remember it every time. I recall the circle.”
Resident_BP1: “It helps a lot. … Because we can see it and recall the sequence very clearly.”
Feedback Resident_BP1:	“I recall we were in a room watching what we had done. It was very useful. … You can 
analyze what you did wrong, then you see what would have been right and you remember it.”
Resident_BP1:	“I remember well that the last case was much more complex and we managed it much 
faster than the initial (simpler) cases.”
Increasing	complexity	(ID	simulation	only) Resident_ID1:	“It helped a lot. We were doing more and more increasingly more complex tasks.”
Resident_ID3:	“I think it [the increasing complexity of the scenarios] allowed us to gradually build up 
more knowledge”
Work	environment
Feedback Resident_BP1:	“From a supervisor, once, at my residency. He congratulated me saying I knew how to take 
action, [how to] handle the case.”
Teamwork	and	workplace	learning	skills Resident_ID5:	“There was this one case, I was with a colleague who had also attended the training. So 
things went very smoothly, we were thinking alike and getting feedback from each other. It was very 
interesting.”
Resident_ID4:	“The anesthesiologists are the ones who complicate our lives the most. I was very upset one 
day when they kind of neglected a case … only when the patient began to become unstable did they 






Resident_ID4:	“First is that thing of introducing yourself, explaining to the patient what is going on and 
your actions … I didn’t do that before. And collect exams, to remember to collect the exams …”
Resident_ID2:	“… already arriving at the scene talking to the patient, already managing the case, … 
remembering to collect exams …”
Abbreviations:	BP,	best	practice;	ID,	instructional	design;	PPH,	postpartum	hemorrhage.
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reported	the	following	ID	elements	as	contributors	to	transfer:	authen-



























that	 PPH	 is	 a	 preventable	 cause	 of	 maternal	 death	 and	 that	 there	
has	been	a	worrisome	increase	 in	the	rate	of	PPH,	which	has	 led	to	







As	 for	 the	 training	 design,	 the	 following	 ID	 elements	 were	
reported	as	contributors	to	training	transfer.	First,	authenticity,9,10 
because	 the	 scenarios	 were	 close	 to	 reality	 and	 possessed	 psy-
chological	 and	 engineering	 fidelity,	which	 also	 contributed	 to	 the	
“suspension	of	disbelief”	among	the	trainees.11	Although	there	is	an	
ongoing	debate	as	to	the	exact	definition	of	authenticity,9–11,24	there	
is	a	general	consensus	that	 it	 is	 important	for	trainees	to	perceive	
scenarios	 as	 “challenging”	 and	 to	 feel	motivated	 to	 exert	 effort19; 
this	was	 indeed	 the	 case	with	 the	 present	 scenarios.	 Second,	 the	
finding	that	visualization	of	the	PPH	protocol	helped	the	residents	
to	 recall	 what	 had	 been	 learned	 reinforces	 Paivio’s	 dual-	coding	
theory.12	 This	 might	 be	 of	 particular	 relevance	 to	 simulations	 of	
high-	stake	 situations	 such	 as	 PPH,	 where	 several	 tasks	 have	 to	





evidence	that	error	management	 improves	 transfer.4,25	Finally,	 the	
fact	 that	 attendees	of	 the	 ID	 format	 acknowledged	 the	variability	
and	increasing	complexity	of	the	scenarios	as	contributors	to	trans-
fer	is	in	agreement	with	the	literature	on	complex	learning.4,14






to	 implement	new	policies	 for	organizational	 feedback.	With	 regard	
to	 teamwork,	 the	 perceived	 empowerment	 to	 take	 on	 a	 leadership	














recording	of	 all	 deliveries	would	be	necessary	 (with	 all	 the	 accom-
panying	costs	and	operational	implications)	because	the	occurrence	
of	 PPH	 is	 unpredictable.	Another	 potential	 limitation	 is	 related	 to	





encouraged	 to	compare	and	contrast	 scenarios	with	each	other.	 In	
fact,	these	aspects	reinforce	the	trustworthiness	of	the	present	find-
ings,	which	were	obtained	2	years	 after	 the	actual	 simulations	and	
after	potential	contamination	from	unrelated	work	experiences.10,14
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